and Tylophorinine are the major alkaloids present and the percentage is not affected by seasonal variations [4] [5] [6] . Tylophora extracts have shown antiinflammatory [7] and anti cancer avtivities [8] . Tylophora extracts and active constituenttylophorine have demonstrated antiasthamatic activity in experimental animals and in clinical studies [9] [10] [11] [12] .
Tylophorine is the main bioactive component from T. asthmatica [13] [14] . The plant is used commercially however, the extraction process is not economically feasible. Hence the objective of the present study was to establish an optimized extraction process from T. asthmatica leaves to get maximum yield of tylophorine.
Materials and Methods

Plant material
Tylophora asthmatica leaves were procured from Ecotech Technologies (I) Pvt. Ltd., Mumbai. The leaves sample was identified from Botanical Survey of India, Northern circle, Dehradun. Reference No. -BSI/NC-9(Tech)/06-07/487.
Chemicals and reagents
All solvents, reagents & chemicals used were of AR and HPLC grade (Rankem, SD Fine chemicals, E Merck or Qualigens fine chemicals India). Distilled water and extraction process optimization of tylophorine from Tylophora asthmatica Wight & arn. 
A b s t r A c t
Tylophora asthmatica (synonym-Tylophora indica; family Asclepiadaceae) is a popular traditional remedy for respiratory disorders. the plant contains phenanthroindolizidine type of alkaloids like tylophorine and tylophorinine. the present study was designed to optimize extraction process of tylophorine from T. asthmatica leaves. A series of extraction experiments were carried out using different solvents like 95% alcohol, 2% sulphuric acid solution, chloroform, defatting with petroleum ether then extraction with 95% alcohol, 95% alcohol with different concentrations of glacial acetic acid (1%, 2%, 5% & 10%) and citric acid (0.1%, 0.5%, 1%, 2% & 5%). Maceration method was used for extraction. From all these experiments the extracts obtained were concentrated, purified by acid-base purification technique and tylophorine content was determined. the pure tylophorine fraction was analyzed by HPlc method. results of the above study show that extraction with 95% alcohol containing 2% citric acid was most effective in terms of higher yield of tylophorine and economy. Hence this method may be used commercially for extraction of tylophorine.
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introduction
Tylophora asthmatica (Synonym-Tylophora indica) is a climbing perennial plant indigenous to India and known as Antamul in Hindi. It grows wild in the southern and eastern regions. It belongs to family Asclepiadaceae and leaves are mainly used for medicinal purposes [1] . The leaves are traditionally used as an expectorant, anti-dysenteric and to treat bronchial asthma, allergic rhinitis, bronchitis, rheumatism, and dermatitis. In the later half of the 19 th century, it was called Indian ipecacuahna, as the roots of the plant have often been employed as an effective substitute for ipecac. Its use as an emetic led to Tylophora' s inclusion in the Bengal Pharmacopoeia of 1884 [2] .
Apart from its traditional uses, it has recently been found to possess strong anti-inflammatory activity, anti-allergic and antispasmodic actions [3] . Tylophora has become an increasingly popular treatment for asthma, based on its traditional use for this purpose, and several pharmacological studies performed in the 1970s. It contains 0.2-0.3% of alkaloids having phenanthroindolizidine moiety. Tylophorine with 2% sulphuric acid solution, because melting point of citric acid is above 100 °C and boiling point of ethanol is near 70 °C hence citric acid does not evaporate during the concentration of extract. So the concentrated extract is already acidic.
Pilot batch extraction
The extraction process with optimum extraction of tylophorine was selected and a pilot batch extraction was performed with 6 kg T. asthmatica leaves with the selected method.
Standardization of isolated fraction
The isolated fraction was identified by thin layer chromatography technique as tylophorine alkaloid when compared with standard tylophorine. It was characterized by various spectroscopic techniques like UV, IR, NMR and Mass and analyzed by HPLC technique to determine its tylophorine content. Reverse phase analytical HPLC was employed with following conditions:
Column: Hypersil BDS, C18 (4.6 × 250) mm, 5 um Flow rate: 1.0 ml/min. 
Extraction process
To optimize extraction method a total of fourteen extraction experiments were performed using different solvents. Maceration extraction method was used on laboratory scale.
In each experiment 100 g of T. asthmatica leaves powder was taken and extraction was performed five times. For each extraction 500 ml of solvent was employed. A list of extraction experiments is given in table 1.
The extract obtained from each experiment was concentrated to one fourth of its total volume on rotary vacuum evaporator and then purified by further acid-base purification technique: Washed with water to remove any impurity, water layer discarded layer and was CHCl3 dried on rotary vacuum evaporator ↓ Kept in desiccator for cooling, weighed the flask and Calculated the yield of dried material.
In the extraction experiment where citric acid was used for extraction, the concentrated extract was not acidified Hot extraction with 95% alcohol 7
Hot extraction with 95% alcohol containing 2% glacial acetic acid 8
Hot extraction with 95% alcohol containing 5% glacial acetic acid 9
Hot extraction with 95% alcohol containing 2% citric acid 10
Hot extraction with 95% alcohol containing 5% citric acid 11
Extraction at room temperature with 95% alcohol containing 2% glacial acetic acid 12
Hot extraction with 95% alcohol containing 0.5% citric acid 13
Hot extraction with 95% alcohol containing 0.1% citric acid 14
Hot extraction with 95% alcohol containing 1.0% citric acid
TLC finger print profile of isolated tylophorine
Test preparation -5mg of each extracted dried compound was dissolved in 2.5ml of chloroform. Standard preparation -1mg of reference material was dissolved in 1.0ml of chloroform. Spotting -10ml of test sample was applied as band on precoated TLC plates using micro syringe.
Development of plate
Mobile phase: Toluene: Ethyl acetate: Diethylamine (7:2:1). [15] Detection: UV 254 nm without spray reagent (S = Tylophorine standard, TAT-E-07/023= Tylophorine extracted by selected method)
TLC finger print profile of Tylophorine extracted using optimized method
CHARACTERIZATION OF TAT-E-07/023
Yield = 0.064%w/w HPLC chromatographic purity = 75.8%w/w IR spectra of TAT-E-07/023: (These all spectral data are found comparable with available spectral data for Tylophorine structure.)
Sample preparation: 10 mg/ml in glacial acetic acid
Results
T. asthmatica mature leaves were selected for present study because it was determined first that mature leaves contains maximum amount of tylophorine alkaloid as shown in table 2.
The results of various extraction experiments performed for optimization of extraction method for T. asthmatica leaves are given in table 3.
From the above results it was concluded that hot extraction with 95% alcohol containing 2% citric acid gave best yield of tylophorine. This method was selected for pilot batch extraction of 6 kg T. asthmatica leaves. The following results were obtained with pilot batch extraction: Based on the above spectral data and comparison with standard the structure of extracted alkaloid was confirmed to be tylophorine. 
HPLC chromatogram of TAT-E-07/023
